Background: Many studies of techniques to reduce the labia minora have been published in recent decades, including case reports and retrospective case series. However, to date, there has been no study of the overall complications or satisfaction rates associated with the broad spectrum of techniques. Objectives: The authors performed a comprehensive literature review to determine outcomes and complications of labiaplasty techniques, including patient satisfaction. Methods: A search on PubMed/Medline was performed with the keywords labiaplasty, labioplasty, labial hypertrophy, and techniques plus labia minora reduction. The inclusion criterion was clinical studies in which techniques of labia minora reduction were described. Excluded from the study were publications not dealing with surgical procedures and review articles. Results: Thirty-eight studies, published from 1971 through 2014, were included; this represented 1981 treated patients. Eight labiaplasty techniques were identified from these studies: edge resection, wedge resection, deepithelialization, W-plasty, laser labiaplasty, custom flask, fenestration, and composite reduction. Satisfactory results, judged from clinical examination, were observed with all 8 techniques. Few postoperative complications occurred. In a small number of cases, complications required surgical revision or secondary resection. Conclusions: All 8 labiaplasty techniques resulted in good outcomes, including high patient satisfaction and low morbidity.
The primary goal of the operation is to attain minimal or no protrusion of the labia minora beyond the labia majora when the patient is standing. 9 (Many patients inquire about insurance coverage for this surgery; the ICD-9 code 56,620 can be utilized [simple partial vulvectomy].)
Although the real need for this surgery is controversial, 10 the high degree of patient satisfaction is incentive to perpetuate this practice. 11, 12 However, the anatomy of many women who desire this surgery is considered normal, which raises doubts about the main indication for the procedure. [13] [14] [15] Body dysmorphic disorder should always be excluded before surgery to avoid operating on women who have an altered perception of their body which may originate from social popular models or relevant personal experiences. [16] [17] [18] [19] Some authors emphasize the cosmetic nature of this surgery, whereas others view it as a reconstructive technique. [20] [21] [22] In recent decades, many techniques for labia minora reduction have been described. The most common are edge resection, 23, 24 wedge resection, 25 Z-plasty, 26 deepithelialization, 27 W-plasty, 28 and laser labiaplasty. 29 The aim of the present article is to review outcomes of the various labiaplasty techniques, including associated complications.
METHODS
To determine the efficacy and complications of techniques to reduce the labia minora, we performed a literature review of studies on the surgical treatment of LH. From August 2014 to October 2014, a systematic review of the PubMed database was performed with the following search algorithm: [(labiaplasty) OR (labioplasty) OR (labial hypertrophy) OR (techniques) OR (labia minora reduction)]. There were no restrictions on time or language of publication. Additional articles were considered after reviewing references of the publications identified initially.
Articles were required to be of the following types: case study, case report, case series, clinical trial, open-label prospective study, or retrospective study. Also necessary for inclusion was the utilization of labiaplasty as surgical therapy. Excluded from the analysis were literature reviews, articles in which labiaplasty was not viewed from a surgical perspective, and publications in which it was impossible to determine the specific technique of labiaplasty.
All publications were screened manually. Three investigators independently reviewed and extracted data from the papers, according to the predetermined criteria.
The following information was documented and tabulated for each article: author name(s), year of publication, number of patients, age of patients, relevant medical history of patients, surgical technique, outcomes, and complications. All types of labiaplasty were considered, including edge resection, wedge resection, Z-plasty, deepithelialization, W-plasty, laser labiaplasty, and personal techniques. Quality assessment of the studies included representativeness of the study samples, randomization, baseline comparability of groups, credibility of data collection tools, attrition rate, and reliability.
RESULTS
We initially identified 62 full-text articles, 24 of which did not meet the inclusion criteria. Therefore, our analysis comprised 38 studies, which were published from 1971 through 2014 (Table 1) . Nine were case reports, and 29 were retrospective studies. Overall, 1981 treated patients were represented (age range, 10-67 years). Eight techniques (Figures 1-11 ) of labia minora reduction were identified: composite reduction labiaplasty (n = 812), wedge resection (n = 702), deepithelialization (n = 173), edge resection (n = 161), laser labiaplasty (n = 55), custom flask labiaplasty (n = 50), W-shaped resection (n = 25) as described by Maas and Hage, 28 and fenestration labiaplasty with inferior flap transposition (n = 3) according to Ostrzenski. 30 Nearly all labiaplasties were bilateral. The only relevant associated conditions were congenital neurologic abnormalities: spina bifida, 31, 32 lipomeningocele, 31 and myelomeningocele. 33 The association between LH and multiparity was not significant. It appeared that young age was not considered a contraindication for labia minora reduction. Some patients were adolescents or younger (age 10) at the time of surgery. 32, 34 In one case, labiaplasty was performed on a 30-year old who, during childhood, experienced LH and precocious development of pubic hair after treatment with an androgenic medication at 2 to 3 years of age. 35 In most studies, outcomes were evaluated from satisfaction questionnaires completed by the patients. Satisfaction rates always exceeded 90%. Complications reportedly occurred in 134 (6.76%) of the 1981 patients. The most common complications were wound dehiscence, hematoma, postoperative bleeding, and urinary retention. Hematoma was most commonly associated with the Z-plasty described by Giraldo et al 26 (6 of 15 patients; 40%). Inferior wedge resection with superior pedicle flap reconstruction, as described by Munhoz et al, 36 resulted in the highest percentage of wound dehiscence (2 of 21 patients; 9.5%). No complications were serious, and all resolved easily. Revision surgery was needed in a small number of patients (n = 82 of 1981 patients; 4.1%) due to wound healing complications or postoperative bleeding. Secondary resection was performed in 34 patients because the desired labial length had not been achieved after the first operation. The highest percentage of reoperations (7%; 11 of 163 patients) was reported by Rouzier et al. 37 
DISCUSSION
Labiaplasty is becoming increasingly popular and consequently, has drawn greater scrutiny. Many gynecologic surgeons are reluctant to perform this operation, emphasizing potential complications (such as paresthesia) and patient dissatisfaction. Postoperative period was uneventful for 11 patients. All patients had minimal postoperative discomfort, and, by 2 wk after surgery, reported no pain. Swelling subsided within 4 wk; by that time, all patients were pleased with appearance of genitalia and resolution of original problems; no patient reported any remaining discomfort during sexual intercourse.
Hematoma (n = 1), wound dehiscence (n = 1) At final follow-up, all patients were very satisfied with appearance of external genitalia and reported no recurrence of previous symptoms Hematomas, bilateral (n = 1), urinary retention (n = 1), minor oozing (n = 1) The incision was designed, and redundant tissue was resected quantitatively. The Z-plasty was modified to a rectangle flap with deviated incision. The incisions at the 2 surfaces of the labia minora were positioned in the opposite direction. The 2 rectangle flaps were inserted to form the free edge of the labia minora. This technique is based on Giraldo 0 s procedure. 26 Although recent reviews have been published, 38-41 a comprehensive literature review has not.
Motakef et al 42 selected 19 articles, representing 1949 patients treated with vaginal labiaplasty and focused primarily on classification and standardized practice guidelines. With our inclusion criteria, a greater number of patients were represented (n = 1981). We considered all English and non-English literature, and determined overall complication and satisfaction rates across the spectrum of labiaplasty techniques.
A limitation of our analysis is the high heterogeneity of the study populations. Selection bias and lack of standardized outcome measures prevented a proper metaanalysis. Although this review does not constitute a metaanalysis, we assessed the literature critically and aimed to identify high-quality studies. Many technique-related studies demonstrating favorable results may be biased by authors who wish to promote their preferred techniques.
Edge Resection
Edge resection (direct excision) was the first labiaplasty technique described in literature, 23 and it is still performed often ( Figure 1 ). In 16 of the 17 articles published between 1976 and 2014, favorable outcomes in terms of patient satisfaction and low morbidity were noted. Only Hodgkinson and Hait 43 reported aesthetically and functionally unsatisfactory protrusion of the labia minora. Complications are usually related to excess tissue resection, which can result in complete amputation of the labia minora or centrally foreshortened labia minora with "dog ears" superiorly and inferiorly. It is difficult to treat these deformities because of the deficit of central labial tissue. For patients whose clitoral hood is prominent preoperatively, persistent protrusion and bulk of the clitoral hood may be a complication. 44 
Wedge Resection
In 1998, Alter 25 introduced the wedge resection technique (Figure 2 ). Its main indication is protrusion of the labia minora extending at least 2 cm beyond the fourchette. 5 A V-shaped wedge is excised from the most protuberant part of the labia minora. The incised edges are then approximated, leaving a free border of the reduced labia without an exposed scar. This technique enables considerable reduction of the labia while maintaining a natural edge. A modified technique involving wider resection of the labia minora was described by Alter 45 in 2008 (Figure 3) . In that study of 407 patients, the mean patient satisfaction score was high (9.2/10), there were few significant complications (4%), and the reoperation rate was low (2.9%). In 2000, Rouzier et al 37 described a modified version of the original Alter original technique: inferior wedge resection (Figure 4) . Anatomic results were satisfactory for 93% of patients; the other 7% underwent secondary labiaplasty because of minimal wound dehiscence that resulted in an imperfect aesthetic outcome.
In 2006, Munhoz et al 36 described a reconstruction technique that involved creation of a superior flap. With this technique, the angle and extent of the wedge resection vary depending on the quantity of tissue excess and the degree of cutaneous/mucosal laxity. The superior wedge-shaped flap is designed on the remaining upper part of the labia minora. The mean follow-up period in their study was 46 months. The cosmetic result was considered good or very good by the surgeon in 85.7% of cases, and 95.2% of patients were very satisfied with their outcome. Twenty-one patients (23.8%) experienced a complication.
Central wedge resection of the labia minora, with a 90-degree Z-plasty, was introduced by Giraldo et al 26 in 2004. In their study, all patients were fully satisfied with the appearance and cosmetic rejuvenation of the external genitalia (there were no bumps between the labia minora and majora). In 2009, Hong et al 46 applied the same technique and reported high patient satisfaction and a very low complication rate; however, their case series was relatively small (n = 11).
Posterior wedge resection was introduced by Kelishadi et al 47 in 2013 ( Figure 5 ). Posterior wedge boundaries resection is initially outlined with intraoperative marking, first along the lateral border of the labia minora to preserve the natural pigment and tissue. The marking continues inferosuperiorly and proceeds medially down to the base of the labia minora, approximately 1 cm up to the frenulum. The marking then continues posteriorly, to the posterior fourchette and is stopped prior to reaching the midline. Parallel markings are made on the mucosal side. The mean follow-up period in their study was 3 months (range, 2 weeks to 1.5 years). Throughout follow-up, there were no reports of paresthesia or of pain/problems with vaginal intercourse. Only 2 complications of significance were observed: dehiscence (n = 1) and hematoma (n = 1).
Our literature search revealed that a very similar technique, called resectio cuneiformis labii minoris, had been described earlier (in 1971) by Martincik and Malinovsky 48 ( Figure 6) ; it consists of removal of a posterior wedge of hypertrophic labium minoris. Satisfactory outcomes were achieved for 11 of their 12 patients. Postoperative hemorrhage occurred in 1 patient.
W-Shaped Resection
In 2000, Maas and Hage 28 introduced W-shaped resection with interdigitated suturing of the protuberant labia minora (Figure 7 ), which they performed in 13 patients. Later, in 2010, Solanki et al 49 applied the same technique to 12 patients. The closure of the opposing W-shaped incisions results in a tensionless zigzag suture line running obliquely across the edge of the labium. Both groups of authors 28, 49 believe that the running W-shaped resection technique avoids many potential problems that can occur with other techniques. Wound contraction (both longitudinally and transversely), reduction of the risk of wound dehiscence, and advancement of the posterior fourchette are considered advantages of this technique. Both groups 28, 49 reported that all patients were very satisfied with the resulting appearance of their external genitalia, and there was no recurrence of preoperative symptoms at the time of final follow-up. Among the collective 25 patients, 5 complications were observed (2 hematomas, 1 urinary retention, 1 minor oozing, and 1 wound dehiscence). This technique leaves intact the anterior and posterior commissure and the tissue around the base of the labia minora. It does not affect the branches of the superficial perineal nerve entry, thus preserving sexual function and sensation. 28 
Deepithelialization
Choi and Kim 27 introduced the deepithelialization technique in 2000 (Figure 8 ). They performed labia minora reduction in 6 patients by deepithelialization of the central portion and reapproximation. Cao et al, 50 in 2012, described a modified version of this technique in which the deepithelialization is widened to the posterior aspect of the labium minoris ( Figure 9 ). Their study included a large number of patients (n = 167) and demonstrated excellent results during follow-up. Aesthetic appearance was deemed satisfactory by all patients. The functional symptoms present preoperatively had resolved in all patients. Only 2 patients felt that the labia minora were still slightly redundant.
In 2010, Ellsworth et al 51 reported on 5 patients treated with deepithelialization. Similar to the original description by Choi and Kim, 27 a vertical oval area on the central and lateral labial minora was identified and marked for deepithelialization. In 2013, Mayer 52 criticized the deepithelialization technique because it may thicken the labial base. He hypothesized that this phenomenon is due to the vertical "telescopage" of the subcutaneous tissue. However, in all studies of the deepithelialization technique, complications were few: wound dehiscence (n = 1) 51 and minor woundhealing difficulties (n = 1). 50 
Laser Labiaplasty
A retrospective series of 55 patients treated with laser labiaplasty was presented in 2006 by Pardo et al. 29 A contact laser (CLMD 60 Contact Laser Nd YAG laser and sapphire scalpels ER2; Surgical Laser Technologies Inc, Montgomeryville, PA), at an average power of 10 W, was utilized to remove excess tissue of the labia minora. Although blood loss was minimal, some small arteries occasionally required electrocautery. At the 60-day follow-up visit, all patients completed a satisfaction/acceptance questionnaire that included general and specific questions. All were very satisfied (91%) or satisfied (9%) with their aesthetic result. Functional satisfaction was 100%, and only 1 complication occurred (wound dehiscence). The authors surmised that laser labiaplasty may be easier to perform than conventional cautery or knife excision. However, a larger-scale study, designed to compare the techniques, is needed to verify this.
Composite Reduction
Composite reduction labiaplasty was described by Gress 53 ( Figure 10 ) in a 2013 publication. The study included 812 patients and thus, is the largest to date. As opposed to other procedures that are fundamentally based on a reduction of the labia minora in the part below the clitoris, the composite procedure entails labial tissue reduction as well as removal of tissue located cranial or caudal to the clitoris. This creates separate segments positioned in a way that enables uniform reduction of the labia across their entire length, especially in the clitoral hood area, and permits additional correction of a protruding glans of the clitoris (clitoral protrusion) when indicated. Six months postoperatively, overall patient satisfaction was very high. The average aesthetic satisfaction score was 9.4 on a scale of 1 (lowest) to 10 (highest). An improvement of sexual excitability was observed in approximately 35% of the cases, especially among the patients who underwent correction of clitoral protrusion. This can be explained by the fact that with the clitoris positioned closer to the vaginal introitus, it is exposed to more direct stimulation.
Fenestration
In 2014, Ostrzenski 30 described a fenestration labiaplasty technique with inferior flap transposition, which obtains reductions in both height and length of the labia minora. Three patients underwent the procedure, which is performed in the shape of a "bicycle helmet." By doing so, the labium is divided into 2 sections: the superior strip (which is partially detached from the rest of the labium) and the inferior part at the base of the labium minus. Symmetry was established, the natural color and contour of the labium minus were preserved, and a natural appearance of the labium frenulum (posterior edge of the fossa navicularis) was restored or created. The preoperative medical and emotional symptoms and signs resolved postoperatively. Surgical outcomes exceeded the patients' aesthetic expectations. Moreover, all patients experienced meaningful improvement in body image and self-confidence. Social openness also improved, and intimate interaction increased.
Flask Labiaplasty
In 2013, Gonzalez et al 54 reported the results of custom flask labiaplasty performed in 50 patients. The surgery was performed on an outpatient basis, and the patients received general anesthesia. The technique permits precise reduction of the labia minora in the necessary regions, in a customized manner, to achieve symmetry and a natural appearance of skin and to maintain the neurovascular pedicles (Figure 11) . Of the 50 patients, 27 provided postoperative follow-up information for the study. Of the 27 respondents, 25 (93%) were satisfied with the results from surgery. Of the 2 patients who were not satisfied, 1 patient felt that too much tissue had been removed, and another felt that not enough tissue had been excised. Only 1 (2%) patient experienced a minor postoperative complication (wound dehiscence). Although the response rate was low (54%), the satisfaction rate was similar to that of other larger studies. Gonzalez et al 54 emphasized that the main advantages of this technique are preservation of the neurovascular supply of the labia, predictability and reproducibility of results, and a low rate of complications. The high level of patient satisfaction reflected the natural and aesthetically pleasing result.
General Considerations
Many factors should be considered before determining the type of labiaplasty to perform for LH. These include the experience of the surgeon, the extent of the hypertrophy, and specific characteristics of the patient. Exhaustive preoperative assessment and proper understanding of the patient's expectations should be mandatory for this surgery, which is commonly performed to address aesthetic concerns. 55 
CONCLUSIONS
High patient satisfaction and low complication rates were consistent for all labiaplasty techniques. From our review, no technique proved to be superior to the others. Observance of the considerations mentioned herein is essential for achieving successful outcomes.
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